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x-archive-meta-abstract: Increased demands on modern technology have established a requirement for gage blocks with higher accuracy of length calibration than is currently available. The desired improvement is tenfold and involves an increase in reliability from 2X 10^-6 in./in. to 1 or 2X 10- 7 in./in. The problem of achieving gage blocks dimensionally stable to this degree is fundamental and has two aspects; (1) the development of a suitable material and treatment to produce a gage block with the desired dimensional stability, surface quality, and several other physical properties, (2) the development of instrumentation and techniques for the precise measurement of temporal changes of length, so that stability of test samples may be determined to the required precision. To date the program has been successful in developing three sets of gage blocks from two materials that have met the requirements and have shown a dimensional stability of 2x10^-7 in ./in./yr over an observed period of one year. A technique for measurement based on the use of a mechanical-electronic comparator and a rigorous application of statistical control have supplied data precise to within � 2x10^-7 in. The processes, technical aspects, and techniques involved in these developments are fully explained, and plans for further investigation and improvement are indicated.
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